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101 

A display device including: a display panel displaying an 
image; a light source unit Supplying light to the display panel; 
a light guide including: an incidence plane facing the light 
Source unit; an emission plane facing the display panel; and a 
light guide protrusion protruding in a direction perpendicular 
to a side of the light guide at an edge of the light guide; a 
reflection sheet arranged opposite to the Surface of the emis 
sion plane of the light guide, and including a reflection pro 
trusion protruding in a direction perpendicular to a side of the 
reflection sheet at an edge of the reflection sheet; and a Sup 
porting frame Supporting an edge of the display panel, the 
light guide, and the reflection sheet, the Supporting frame 
including: a light guide protrusion receiving groove receiving 
the light guide protrusion; and a reflection protrusion receiv 
ing groove receiving the reflection protrusion. 
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FIG. 1 
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DISPLAY DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of Korean Patent 
Application No. 10-2010-0081006, filed Aug. 20, 2010, in 
the Korean Intellectual Property Office, the disclosure of 
which is incorporated herein by reference. 

BACKGROUND 

0002 1. Field 
0003 Aspects of the present invention relate generally to a 
display device. More particularly, aspects of the present 
invention relate generally to a display device including a 
liquid crystal display panel, a light guide, and a reflection 
sheet. 
0004 2. Description of the Related Art 
0005. A display device including a liquid crystal display 
(LCD) panel is a non-self-emitting element that uses a back 
light assembly to produce light. The backlight assembly 
includes a light guide, a reflection sheet, and optical sheets 
along with a light source unit. The light guide, the reflection 
sheet, and the optical sheets are supported by a Supporting 
frame. 
0006. However, if the supporting frame does not stably fix 
the light guide and the reflection sheet, light leakage may 
occurat an edge of the light guide. Also, if the reflection sheet 
does not lay uniformly flat and is creased, a luminance of 
images displayed by the display device becomes non-uni 
form. 
0007. The above information disclosed in this Back 
ground section is only for enhancement of understanding of 
the background of the described technology and therefore it 
may contain information that does not form the prior art that 
is already known in this country to a person of ordinary skill 
in the art. 

SUMMARY 

0008 Aspects of the present invention provide a display 
device Suppressing deterioration by effectively fixing a posi 
tion of a light guide and a reflection sheet. 
0009 Aspects of the present provide a display device hav 
ing a display panel displaying an image; a light source unit 
Supplying light to the display panel; a light guide including: 
an incidence plane facing the light Source unit; an emission 
plane facing the display panel; and a light guide protrusion 
protruding in a direction perpendicular to a side of the light 
guide at an edge of the light guide; a reflection sheet arranged 
opposite to the Surface of the emission plane of the light 
guide, and including a reflection protrusion protruding in a 
direction perpendicular to a side of the reflection sheet at an 
edge of the reflection sheet; and a Supporting frame Support 
ing an edge of the display panel, the light guide, and the 
reflection sheet, the Supporting frame including: a light guide 
protrusion receiving groove receiving the light guide protru 
sion of the light guide; and a reflection protrusion receiving 
groove receiving the reflection protrusion of the reflection 
sheet. 
0010. According to another aspect of the present inven 

tion, the light guide protrusion receiving groove and the 
reflection protrusion receiving groove may be separated from 
each other according to a side of the Supporting frame. 
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0011. According to another aspect of the present inven 
tion, the light guide protrusion of the light guide and the 
reflection protrusion of the reflection sheet may be arranged 
So as to not be overlapped. 
0012. According to another aspect of the present inven 
tion, a flexible circuit board connected to one side of the 
display panel may be further included. 
0013. According to another aspect of the present inven 
tion, the light source unit may be integrally formed with the 
flexible circuit board. 
0014. According to another aspect of the present inven 
tion, optical sheets disposed between the light guide and the 
display panel may be further included, and the Supporting 
frame may support an edge of the optical sheets. 
0015. According to another aspect of the present inven 
tion, the display device may further include an adhesive mem 
berattached to the Supporting frame along with the reflection 
protrusion of the reflection sheet so as to fix the reflection 
protrusion of the reflection sheet inside the reflection protru 
sion receiving groove of the Supporting frame. 
0016. According to another aspect of the present inven 
tion, a receiving member combined with the Supporting frame 
So as to receive the light guide and the reflection sheet may be 
further included, and the adhesive member may be attached to 
the edge of the Supporting frame facing the bottom surface of 
the receiving member. 
0017. According to aspects of the present invention, the 
display device may effectively fix the light guide and the 
reflection sheet, thereby suppressing deterioration. 
0018. Additional aspects and/or advantages of the inven 
tion will be set forth in part in the description which follows 
and, in part, will be obvious from the description, or may be 
learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019. These and/or other aspects and advantages of the 
invention will become apparent and more readily appreciated 
from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 
0020 FIG. 1 is an exploded perspective view of a display 
device according to an exemplary embodiment. 
0021 FIG. 2 is an enlarged partial perspective view of a 
light guide protrusion receiving groove and reflection protru 
sion receiving groove of the Supporting frame shown in FIG. 
1 

0022 FIG.3 is a rear top plan view of the supporting frame 
shown in FIG. 2. 

DETAILED DESCRIPTION 

0023 Reference will now be made in detail to the present 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings, wherein like ref 
erence numerals refer to the like elements throughout. The 
embodiments are described below in order to explain the 
present invention by referring to the figures. It is to be under 
stood that where it is stated herein that a film, item or layer is 
“formed on' or “disposed on a second layer, item or film, the 
first layer, item or film may be formed or disposed directly on 
the second layer, item or film or there may be intervening 
layers, items or films between the first layer, item or film and 
the second layer, item or film. Further, as used herein, the term 
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“formed on is used with the same meaning as “located on’ or 
“disposed on and is not meant to be limiting regarding any 
particular fabrication process. 
0024. Hereinafter, a display device according to an exem 
plary embodiment will be described with reference to FIG. 1 
to FIG. 3. As shown in FIG. 1, a display device 101 includes 
a display panel 100, a light source unit 250, a light guide 400, 
a reflection sheet 510, optical sheets 520 and 530, a support 
ing frame 600, an adhesive member 810, and a receiving 
member 700. The display device 101 includes a flexible 
printed circuit board (FPCB) 200 supplying a driving signal 
to the display panel 100, and an integrated circuit chip 130. 
The FPCB 200 is connected to one edge of the display panel 
100, and the integrated circuit chip 130 is mounted on the 
display panel 100. 
0025. According to aspects of the present invention, the 
FPCB 200 is integrally formed with the light source unit 250. 
That is, the light source unit 250 is mounted on the FPCB 200. 
However, aspects of the present invention are not limited 
thereto and the light source unit 250 may be formed sepa 
rately from the FPCB200 and may be connected to the FPCB 
200. Also, the FPCB200 may be mounted with several circuit 
elements to generate driving signals that will be supplied to 
the display panel 100. 
0026. The display panel 100 includes a first substrate 110, 
a second substrate 120 arranged opposite to the first substrate 
110, and a liquid crystal layer (not shown) disposed between 
the first substrate 110 and the second substrate 120. Here, the 
first substrate 110 is a rear substrate, and the second substrate 
120 is a front substrate. Also, the second substrate 120 has a 
smaller size than the first substrate 110. 
0027. Although not required in all aspects of the present 
invention, the display panel 100 further includes a first polar 
izing member 111 and a second polarizing member 121 
respectively attached to the rear surface of the first substrate 
110 and the front surface of the second substrate 120. The 
integrated circuit chip 130 is mounted on the edge of the first 
substrate 110 so that it does not overlap the second substrate 
120. Also, the FPCB 200 is connected to the edge of the first 
substrate 110 on which the integrated circuit chip 130 is 
mounted. 
0028. The display panel 100 displays images through pix 
els (not shown), which are minimum units used to display 
images. The first substrate 110 includes a thin film transistor 
(TFT) (not shown) as a switch formed in each pixel, and a 
pixel electrode (not shown) connected to the thin film tran 
sistor. The second substrate 120 includes a common electrode 
(not shown). Also, one of the first substrate 110 and the 
second substrate 120 further includes a color filter (not 
shown). The liquid crystal layer (not shown) is disposed 
between the pixel electrode of the first substrate 110 and the 
common electrode of the second substrate 210. 
0029. If the thin film transistor is turned on, an electric 
field is formed between the pixel electrode and the common 
electrode. The electric field changes a liquid crystal align 
mentangle of the liquid crystal layer (not shown) between the 
first substrate 110 and the second substrate 210. Thereby, a 
transmittance level of each pixel is changed in the display 
panel 100. Through these transmittance levels, the display 
panel 100 controls a transmittance of light passing through 
the display panel 1100, thereby realizing desired images. 
0030 The light source unit 250 generates light and pro 
vides it to the display panel 100. The light source unit 250 
includes light emitting diodes (LED) (not shown). According 
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to aspects of the present invention, the light source unit 250 is 
disposed under one edge of the display panel 100 connected 
to the FPCB 200. The light source unit 250 is mounted to the 
FPCB200, and receives a light source control signal from the 
FPCB 200. However, aspects of the present invention are not 
limited thereto, and the light source unit 250 may be disposed 
or mounted in other Suitable manners. 

0031. In FIG. 1, the FPCB 200 is shown as being folded, 
for a purpose of better understanding and ease of description. 
If the display device 101 is assembled, a portion of the FPCB 
200 connected to the one edge of the display panel 100 is bent 
and a remaining portion of the FPCB200 is positioned toward 
a rear surface of the display panel 100. The light source unit 
250 is also disposed under one edge of the display panel 100. 
As shown in FIG. 1, the light source unit 250 includes four 
light emitting diodes, however aspects of the present inven 
tion are not limited thereto. Accordingly, the light source unit 
250 may include any suitable number of light emitting diodes 
as necessary. 
0032. The light guide 400 is disposed opposite to the rear 
surface to the display panel 100. In detail, the light guide 400 
has an incidence plane facing the light Source unit 250 and an 
emission plane facing the display panel 100. The light guide 
400 guides the light emitted from the light source unit 250 and 
transmits it to the rear surface of the display panel 100 in a 
substantially uniform manner. The light guide 400 includes at 
least one light guide protrusion 420 protruding in a direction 
perpendicular to a side of the light guide 400 from an edge of 
the light guide 400. That is, one side of the light guide 400 
facing the light source unit 250 among four sides of the light 
guide 400 is the incidence plane, and at least one light guide 
protrusion 420 is formed on at least one side of three sides of 
the light guide 400 except for the incidence plane side of the 
light guide 400. 
0033. The reflection sheet 510 is arranged corresponding 
to the rear surface of the light guide 400, which is a surface 
opposite to the emission plane of the light guide 400. The 
reflection member 510 reflects light that is incident upon the 
light guide 400 from the light source unit 250 in a direction 
towards the first substrate 110. Accordingly, a loss of light is 
reduced and the reflection sheet 510 helps to diffuse the light 
in the light guide 400. The reflection sheet 510 includes at 
least one reflection protrusion 511 protruding in a direction 
perpendicular to a side of the reflection sheet 510 from an 
edge of the reflection sheet 510. The reflection protrusion 511 
of the reflection sheet 510 is disposed so as to not overlap with 
the light guide protrusion 420 of the light guide 400. 
0034). If the reflection protrusion 511 of the reflection 
sheet 510 overlaps the light guide protrusion 420 of the light 
guide 400, the light reflected by the reflection protrusion 511 
of the reflection sheet 510 is passed through the light guide 
protrusion 420 of the light guide 400 and is emitted outside 
through a gap between the display panel 100 and the Support 
ing frame 600. The light that is generated in the light source 
unit 250 and progresses toward the display panel 100 after 
passing the light guide 400 is mainly blocked or transmitted 
by the display panel 100 according to aspects of the present 
invention. 
0035. The light guide protrusion 420 protrudes in the 
direction perpendicular to the side of the light guide 400. 
Thus, light that is reflected by the reflection protrusion 511 
and which progresses towards the display panel 100 after 
passing the light guide protrusion 420 may be easily and 
unnecessarily emitted outside through a gap between the edge 



US 2012/0044714 A1 

of the display panel 100 and the supporting frame 600. That 
is, the display device 101 generates a leakage deterioration 
with respect to light leakage. However, according to aspects 
of the present invention, the reflection protrusion 511 does not 
overlap the light guide protrusion 420 such that the light 
leakage through the light guide protrusion 420 may be effec 
tively suppressed. 
0036. The optical sheets 520 and 530 are disposed 
between the light guide 400 and the display panel 100. The 
plurality of optical sheets 520 and 530 further diffuse the light 
progressing from the light guide 400 to the display panel 100 
and enhance luminance. In detail, according to aspects of the 
present invention, the optical sheets 520 and 530 include a 
diffusion sheet 520 and a pair of prism sheets 530. The dif 
fusion sheet 520 is arranged opposite to the light guide 400 
such that the light emitted from the light guide 400 is further 
diffused. The prism sheet 530 concentrates the light having 
progressed to the diffusion sheet 520 in the front direction. 
Here, the pair of prism sheets 530 has grains formed in cross 
ing directions. However, aspects of the present invention are 
not limited to the above, and the optical sheets 520 and 530 
may include other Suitable configurations. 
0037. As shown in FIG. 2, the supporting frame 600 
includes a light guide protrusion receiving groove 620 receiv 
ing the light guide protrusion 420, and a reflection protrusion 
receiving groove 610 receiving the reflection protrusion 511. 
That is, the light guide protrusion 420 is inserted into the light 
guide protrusion receiving groove 620 such that movement of 
the light guide 400 is suppressed. Also, the reflection protru 
sion 511 is inserted into the reflection protrusion receiving 
groove 610 such that movement of the reflection sheet 510 is 
Suppressed. 
0038. The light guide protrusion receiving groove 620 and 
the reflection protrusion receiving groove 610 are separated 
from each other according to a side of the Supporting frame 
600 in a manner corresponding to a separation between the 
light guide protrusion 420 and the reflection protrusion 511. 
The supporting frame 600 encloses the edges of the display 
panel 100, the light guide 400, the reflection sheet 510, and 
the optical sheets 520 and 530, thereby supporting them. 
0039. As shown in FIG. 3, the adhesive member 810 is 
attached to the supporting frame 600 along with the reflection 
protrusion 511 of the reflection sheet 510 in order to fix the 
reflection protrusion 511 in the reflection protrusion receiv 
ing groove 610. That is, the adhesive member 810 attaches the 
reflection protrusion 511 to the supporting frame 600. 
0040. As described above, and although not required in all 
aspects of the present invention, the edge of the reflection 
sheet 510 is not wholly fixed through the adhesive member 
810, and the reflection protrusion 511 is fixed in position by 
the adhesive member 810. Accordingly, after fixing the posi 
tion of the reflection sheet 510, pressing or pushing of the 
reflection sheet 510 may be suppressed such that creasing of 
the reflection sheet 510 in a manufacturing process may be 
suppressed. When the entire edge of the reflection sheet 510 
is fixed, if a portion of the reflection sheet 510 is pressed or 
pushed in the manufacturing process, creases may be easily 
generated in the reflection sheet 510 due to the fixed edge. 
However, according to aspects of the present invention, the 
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portion of the reflection sheet 510 is fixed such that the posi 
tion of the reflection sheet 510 may be easily maintained even 
if a portion of the reflection sheet 510 is pressed or pushed in 
the assembly process. 
0041. The receiving member 700 (see FIG. 1) is combined 
with the supporting frame 600 such that it receives the light 
guide 400, the reflection sheet 510, the light source unit 250, 
the optical sheets 520 and 530, and if necessary, the display 
panel 100. The adhesive member 810 is adhered to the edge of 
the supporting frame 600 facing the bottom surface of the 
receiving member 700. 
0042. Through this configuration, the display device 101, 
according to aspects of the present invention, effectively fixes 
a position the light guide 400 and the reflection sheet 510, 
thereby suppressing the deterioration of the display panel 
device 101 with respect to a light leakage and other deterio 
rations. 
0043 Although a few embodiments of the present inven 
tion have been shown and described, it would be appreciated 
by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit 
of the invention, the scope of which is defined in the claims 
and their equivalents. 
What is claimed is: 
1. A display device comprising: 
a display panel displaying an image: 
a light source unit Supplying light to the display panel; 
a light guide comprising: 

an incidence plane facing the light source unit; 
an emission plane facing the display panel; and 
a light guide protrusion protruding in a direction perpen 

dicular to a side of the light guide at an edge of the 
light guide; 

a reflection sheet arranged opposite to the Surface of the 
emission plane of the light guide, and including a reflec 
tion protrusion protruding in a direction perpendicular to 
a side of the reflection sheet at an edge of the reflection 
sheet; and 

a Supporting frame Supporting an edge of the display panel, 
the light guide, and the reflection sheet, the Supporting 
frame comprising: 
a light guide protrusion receiving groove receiving the 

light guide protrusion of the light guide; and 
a reflection protrusion receiving groove receiving the 

reflection protrusion of the reflection sheet. 
2. The display device of claim 1, wherein the light guide 

protrusion receiving groove and the reflection protrusion 
receiving groove are separated from each other according to a 
side of the Supporting frame. 

3. The display device of claim 1, wherein the light guide 
protrusion of the light guide and the reflection protrusion of 
the reflection sheet are arranged so as to not be overlapped. 

4. The display device of claim 1, further comprising a 
flexible circuit board connected to one side of the display 
panel. 

5. The display device of claim 4, wherein the light source 
unit is integrally formed with the flexible circuit board. 

6. The display device of claim 1, further comprising optical 
sheets disposed between the light guide and the display panel, 

wherein the Supporting frame Supports an edge of the opti 
cal sheets. 

7. The display device of claim 1, further comprising an 
adhesive member attached to the Supporting frame along with 
the reflection protrusion of the reflection sheet so as to fix the 
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reflection protrusion of the reflection sheet inside the reflec- wherein the adhesive member is attached to the edge of the 
tion protrusion receiving groove of the Supporting frame. Supporting frame facing a bottom Surface of the receiv 

8. The display device of claim 7, further comprising a ing member. 
receiving member combined with the Supporting frame so as 
to receive the light guide and the reflection sheet, ck 


